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CLAIMS 



[Claim(s)] 

[Claim 1] The polypropylene regin constituent characterized by consisting of a polypropylene regin 99 - 70 weight 
sections, the ethylene-propyl en e-butene-1 copolymer 1 of a consistency 0.85 - 0.89 g/cm3 - 30 weight sections, 
and a nucleating agent 0.005 - 2 weight sections. 

[Claim 2] The polypropylene regin sheets it is incomparable from the resin constituent of a polypropylene regin 99 
- 70 weight sections, the ethylene-propylene-butene-1 copolymer 1 of a consistency 0.85 - 0.89 g/cm3 - 30 
weight sections, and a nucleating agent 0.005 - 2 weight sections 

[Claim 3] The manufacture approach of the polypropylene regin sheets characterized by fusing the polypropylene 
regin constituent which consists of a polypropylene regin 99 - 70 weight sections, the ethylene-propylene-butene- 
1 copolymer 1 of a consistency 0.85 - 0.89 g/cm3 - 30 weight sections, and a nucleating agent 0.005 - 2 weight 
sections above 200 degrees C, extruding this in the shape of film, and subsequently to 60 degrees C or less 
quenching this. 

[Claim 4] The manufacture approach of the polypropylene regin sheets characterized by heat-treating at 60-160 
degrees C after fusing the polypropylene regin constituent which consists of a polypropylene regin 99 - 70 weight 
sections, the ethylene-propylene-butene-1 copolymer 1 of a consistency 0.85 - 0.89 g/cm3 - 30 weight sections, 
and a nucleating agent 0.005 - 2 weight sections above 200 degrees C, extruding this in the shape of film and 
quenching this subsequently to 60 degrees C or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the polypropylene regin constituent used suitable for the polypropylene regin sheets which 
can be used suitable for shaping of various containers, such as food, drugs, and miscellaneous goods, the 
manufacture approach of those, and its manufacture. 
[Description of the Prior Art] 

The polypropylene regin is excellent in reinforcement and thermal resistance, and is used as wrapping, such as 
food, drugs, and miscellaneous goods, as a film, a sheet, and mold goods. 

However, transparency of polypropylene is not enough because of crystallinity, and in order that solution may carry 
out this, many approaches, such as adoption of the quenching method which quenches an extrusion sheet, addition 
of a nucleating agent, and addition of petroleum resin, are proposed. However, the improvement of transparency is 
producing the fall of other physical properties or a moldability, and these solutions are desired. 
That is, the polypropylene system sheet obtained by the approach (JP,53-15894,B) of quenching in temperature of 
60 degrees C or less by the chill roll method, the sinking method, etc., and obtaining a sheet still has the 
inadequate level of transparency, and its cold-resistance impact nature is low, and pressure-forming nature of a 
vacuum forming is [ the drawdown at the time of thermoforming is large, and ] bad, after fusing a constituent with 
polypropylene, aliphatic series, or alicycle group system petroleum resin at temperature higher 40 degrees C or 
more than the melting point of polypropylene from the first 

Moreover, although there is a method (JP,58-25341,A) of adding petroleum system resin and a nucleating agent to 
a polypropylene regin, and improving transparency, it is necessary to make [ many ] the addition of petroleum resin 
for the improvement in transparency, and the fall of cold-resistance impact nature and solvent-proof elution nature 
(n-heptane) is brought about. Moreover, thermoforming nature is bad like the above. 

Furthermore, although the approach (JP,57-164135,A) of adding low-density-polyethylene resin (LDPE) and a 
nucleating agent is in a polypropylene regin, the level of transparency is low and rigidity falls. 
Moreover, although the approach (JP,57-6459,B) of adding a crystalline propylene copolymer and a nucleating 
agent is in a polypropylene regin, what is satisfied with coincidence of transparency, rigidity, cold-resistance impact 
nature, and thermoforming nature similarly is not obtained. 

furthermore, the method of improving the transparency of a polypropylene regin sheet using the resin constituent 
which added the nucleating agent to an ethylene-propylene-butene-1 copolymer — it is (JP,62-1 1 5050.A, JP.59- 
164348.A, JP.63-97648.A) — although it is, rigidity falls, and since there is much amount of the terpolymer used, it 
becomes expensive. 

[Problem(s) to be Solved by the Invention] 

This invention was made based on said situation, the place made into the purpose is excellent in thermoforming 
nature in the fabricating of a sheet while having transparency, rigidity, cold-resistance impact nature, and solvent- 
proof elution nature taking advantage of the description of gay polypropylene, namely, the molding temperature 
range is wide and is to offer the polypropylene regin constituent used suitable for the approach and it which 
manufacture polypropylene regin sheets with little drawdown, and it. 
[The means for solving a technical problem] 

In order that this invention persons may solve said technical problem, as a result of repeating research 
wholeheartedly, the approach using the constituent which comes to blend a polypropylene regin, a specific 
ethylene-propyl en e-butene-1 copolymer, and a nucleating agent at a specific rate came to complete this invention 
for satisfying said purpose based on a header and this knowledge. 

That is, the polypropylene regin constituent of this invention is characterized by consisting of a polypropylene regin 
99 - 70 weight sections, the ethylene-propylene-butene-1 copolymer 1 of a consistency 0.85 - 0.89 g/cm3 - 30 
weight sections, and a nucleating agent 0.005 - 2 weight sections. 

Moreover, the polypropylene regin sheets of this invention are characterized by consisting of said polypropylene 
regin constituent. 

In this invention, the mixture of gay polypropylene, random polypropylene, and gay polypropylene and random 
polypropylene is used as a polypropylene regin. As for this mixture, that in which gay polypropylene is contained 
50% of the weight or more is used suitably. As this gay polypropylene, crystalline polypropylene is usually used. 
Moreover, as random polypropylene to be used, a copolymer with 15 or less % of the weight of other alpha olefins 
can be preferably used 20 or less % of the weight with a propylene. As other alpha olefins, a with a carbon number 
2 and a carbon number of about four to ten alpha olefin can use it suitably, and these may be straight chains-like 
and may be branching-like. Although ethylene, 1-butene, isobutene, 1-pentene, a 3-methyl-1-butene, 1-hexene, 4- 
methyl-1-pentene, a neo hexene, 1-heptene, 1-octene, 1-decene, etc. can be mentioned, specifically, ethylene, 1- 



JP.06-081796 t B [DETAILED DESCRIPTION] 



butene, etc. are desirable also in especially inside. 

In addition, said random polypropylene may be a propylene and one sort of the alpha olefin like the above of 
copolymers, may be a propylene and alpha olefins [ like the above / two or more sorts of ] copolymer, or may use 
these together. 

0.2 - lOg thing for /can usually use [ a melt index (MI) value ] a polypropylene regin suitably preferably by 0.1 - 
20g/. 

this invention — setting — as an ethylene-propylene-butene-1 copolymer — a consistency — 0.85-0.89g/cm3 — 
the thing of 0.86 - 0.88 g/cm3 is used preferably. Crystal linity is high and, as for that to which the reduction of 
rigidity is large and, as for less than 0.85 thing, a consistency exceeds 0.89, transparency falls. A 70-140-degree C 
thing can use [ the softening temperature when that 59 - 10 % of the weight and whose ethylene unit 40 - 90 % of 
the weight and a propylene unit are usually 1 - 20 % of the weight for a butene-1 unit is used preferably ] still more 
preferably 50-150 degrees C of this ethylene-propylene-butene-1 copolymer suitably. 

As a nucleating agent used by this invention, each nucleating agent usually used for the purpose of a transparency 
improvement of polypropylene can use it, for example, the metal salt of (1) carboxylic acid, (2) JIBEN zylidene 
sorbitol or its derivative, (3) zeolites, a silica, talc, a hydrotalcite, etc. can be mentioned. The metal salt of the 
carboxylic acid of (1), the JIBEN zylidene sorbitol of (2), or its derivative is used preferably. As a metal salt of a 
carboxylic acid, it is the metal salt of aliphatic carboxylic acid, aliphatic series dicarboxylic acid, aromatic carboxylic 
acid, or aromatic series dicarboxylic acid, or the metal salt of those alkyl nuclear substitution derivatives, and the 
sodium salt of stearin acid, an adipic acid, or sebacic acid, a calcium salt or an aluminum salt, the sodium salt of a 
benzoic acid, or the aluminum salt of a Para-tertiary butyl-benzoic acid is specifically mentioned. As a derivative of 
the JIBEN zylidene sorbitol of (2), 1, 3, 2, 4-JI (methyl benzylidene) sorbitol, 1, 3-KURORU benzylidene -2, 4- 
methyl benzylidene sorbitol, 1 , 3 and 2, 4-JIBEN zylidene sorbitol, etc. are mentioned. These nucleating agents are 
used as independent or mixture. 

The manufacture approach of the polypropylene regin sheets of this invention is characterized by fusing the 
polypropylene regin constituent which it comes to blend at a rate which shows said polypropylene regin component, 
an ethylene-propylene-butene-1 copolymer component, and a nucleating agent below above 200 degrees C, 
extruding this in the shape of film, quenching this subsequently to 60 degrees C or less, and manufacturing 
polypropylene regin sheets. 

as the blending ratio of coal of a polypropylene regin component, an ethylene-propylene-butene-1 copolymer 
component, and a nucleating agent component — the amount of the polypropylene regin component used — 99 - 
70 weight section — desirable — the amount of 98 - 85 weight section and the ethylene-propylene-butene-1 
copolymer component used — 1-30 weight section — desirable — the amount of 2 - 20 weight section and the 
nucleating agent component used — 0.005 - 2 weight section — it is made to become within the limits of the 0.01 
- 0.5 weight section preferably 

The film production nature of sheets is not enough in the amount of the ethylene-propylene-butene-1 copolymer 
component used being under 1 weight section, and amelioration of transparency and cold-resistance impact nature 
etc. cannot be attained. Furthermore, the effectiveness of the drawdown prevention at the time of thenmoforming 
is lost On the other hand, if 30 weight sections are exceeded, the transparency and rigidity of sheets will fall. 
Moreover, there is no improvement effect of transparency and mold repeatability that the amount of the nucleating 
agent used is under the 0.005 weight section, and even if it adds the amount nucleating agent exceeding 2 weight 
sections on the other hand, the transparency amelioration effectiveness is not expectable. 

As combination sequence of melting kneading of each of said component, there is especially no limit and it may add 
these to separate or coincidence. 

Although it is also possible to perform this melting kneading separately beforehand using the usual melting kneading 
machine, it is suitable to carry out using the melting equipment for launching which usually has the melting 
kneading section, and after performing melting kneading, a melting polypropylene regin constituent is extruded in 
the shape of film from the die of melting equipment for launching. 

Moreover, the polypropylene regin constituent of this invention is applicable to injection molding, blow molding, etc. 
In addition, to the above-mentioned polypropylene regin constituent, antistatic agents, such as stabilizers, such as 
the additive further usually used, for example, a thermostabilizer, an ultraviolet ray absorbent, and an antioxidant, 
lubricant, and various surfactants, an antifogger, etc. can also be added besides said polypropylene regin, an 
ethylene-propylene-butene-1 copolymer, and a nucleating agent component by request. 

Melting kneading performed using this melting equipment for launching etc. performs preferably 200 degrees C or 
more of temperature of a resin constituent within the limits of 220-300 degrees C. While generating of non-melt 
and kneading the temperature of melting kneading become being less than 200 degrees C inadequate, extrusion 
power becomes high, and if too not much high, while disassembly of resin will take place, decline in cooling 
effectiveness is caused. 

As for melting extrusion, it is desirable for it to be carried out by the T-die method and to usually make melting 
(kneading) temperature of a resin constituent into the above-mentioned temperature requirement, to warm die 
outlet temperature using a die lip heater etc. on the other hand, and to make it into height a little than the 
temperature of the above-mentioned melting resin constituent. For example, it is more suitable than the 
temperature of a die outlet temperature melting resin constituent to carry out by usually making about 1 0-60 
degrees C into height. Thus, by setting up die outlet temperature more highly a little rather than the temperature of 
a melting resin constituent, the surface state of extrusion **** and a sheet-like object can be kept very good. 
Transparency can be made good by quenching this sheet-like object at 60 degrees C or less after that. 
Transparency improves, so that this temperature is low. As for quenching, it is desirable to cool by making cooling 
water 20 degrees C or less contact Especially the thing for which slit water cooling performs cooling using cooling 
water 10 degrees C or less is desirable. 
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Although the water solution which added the organic or inorganic thickener is used for water or water as this 
cooling water, the water solution which added the thickener is more desirable in respect of the smoothness of 
homogeneity cooling and a front face. As an organic thickener, various kinds of things, such as naturally-ocurring- 
polymers matter, a semisynthesis article, and synthetic compounds, can be used here. There is protein, such as 
microorganism mucilage; glue, such as vegetable mucilage; dextrans, such as marine-algae; tragacanth gums, such 
as mannan; agars [, such as starch; konnyaku, ], such as ******** starch, potato starch, and wheat starch, and 
sodium alginate, and gum arabic, and levan, gelatin, casein, and a collagen, etc. in the naturally-ocurring-polymers 
matter. There is starch system matter, such as cellulose system matter soluble starch, such as a viscose, methyl 
cellulose, and a carboxymethyl cellulose, carboxymethyl starch, and dialdehyde starch, etc. in a semisynthesis 
article. Moreover, as synthetic compounds, there are polyvinyl alcohol, sodium polyacrylate, polyethylene oxide, etc. 

On the other hand, as an inorganic thickener, there are a silica sol, alumina sol, clay, water glass, various metal 
salts, etc. 

It can also be independently used by viscous matter, such as a polyethylene glycol besides [ which added these 
thickeners to water and prepared them ] a water solution, a polypropylene glycol, and silicone oil. 
It is usually suitable two to 3000 centipoise (cp) and to set to 3 - lOOOcp preferably viscosity of the water solution 
which added the thickener. 

Here, as a cooling system to be used, the cooling system (cooling water flowing-down mold water level set type 
cooling system) shown in what indicated by JP.60-236719A the thing shown in Fig. 1 in JP,61-130018.A, or after- 
mentioned Fig. 1 can use it suitably, for example. 

It is as follows when the example of the quenching method by said water-cooled method used by this invention 
approach is explained in more detail, referring to after-mentioned Fig. 1 . 

the sectional view showing notionally an example of the cooling system which uses Fig. 1 in the approach of this 
invention — it is — the inside 1 and 2 of drawing — respectively — circulating-water-flow installation — service 
water — a tub is shown, 3 and 4 show a cooling water flowing-down slit, respectively, and 5 shows a cooling water 
tank. Moreover, the resin constituent filmy bodies 9 extruded in the state of melting from the extrusion T-die 6 are 
collected, after being guided into the cooling water 1 4 in a cooling water tank 5 and completing cooling with the 
induction rolls 10-13, introducing and quenching in the flowing-down direction of cooling water 7 and 8 down which 
it flows. Temperature control of the cooling water in a cooling water tank 5 is carried out so that it may become 
predetermined temperature by temperature regulatory mechanism 15 grade suitably, and it can carry out the cyclic 
use of waste water to the cooling water flowing-down tubs 1 and 2 with a pump 15 suitably. 
In addition, the thing of the two-step type preferably shown in Fig. 1 as a cooling water flowing-down slit is 
desirable, and it is desirable to use a porous rectification object for the passage in a tank. Furthermore, especially 
the thing for which it is made for cooling water not to produce [ the flowing-down rate of cooling water ] stagnation 
moreover at a slit inlet port earlier than the introductory rate of a sheet-like object is desirable. In order to prevent 
this stagnation, it is desirable for it to be low as much as possible, and to set water level in a tank to 7mm or less. 
In addition, as a configuration of the polypropylene regin constituent sheets obtained, there is especially no limit 
and it can be formed as the shape of the shape of desired magnitude (width) and (thickness) a monolayer sheet 
which it has, and a multilayer sheet etc. But as thickness of these resin constituent sheets, it is usually suitable 
from points, such as that transparency and reinforcement, etc. to make 50-3000 micrometers into the range of 
about 1 00-2000 micrometers preferably, and the approach of this invention is effective in respect of the ability to 
hold high transparency also to sheets with a thickness of 300 micrometers or more especially. Moreover, according 
to the approach of this invention, in addition to transparency, the sheets obtained can also make [ remarkable ] 
good surface states, such as gloss and other appearances. In order to keep this gloss and an appearance suitable, 
it is desirable to use the suitable die which does not have a crack etc. further except that it says that die outlet 
temperature is more highly set up a little from the melting (kneading) temperature of a resin constituent in the case 
of melting extrusion, as described above. 

The resin sheets manufactured as mentioned above may heat-treat for improvement in transparency, and 
improvement in rigidity. 

60-160 degrees C of heat treatments used by this request can be preferably performed for [ 1 second - ] 60 
seconds in a 80-1 50-degree C temperature requirement by heating using 2 seconds - 30 seconds, for example, a 
heating roller, heating air, an inactive liquid, etc. still more preferably still more preferably. Consecutive processing 
with a roll is performed preferably. 

Moreover, thermoforming nature, such as the drawdown prevention effectiveness, improves by extending during the 
above-mentioned heat treatment or before and after heat treatment. Ductility is good by combination of petroleum 
resin. 

This extension is usually 80-160 degrees C, can be heated to desirable temperature lower 5-70 degrees C than the 
melting point and more desirable temperature lower 5-50 degrees C than the melting point, and can be performed 
from roll extension. In addition, extension may be performed by uniaxial stretching or you may carry out by biaxial 
stretching. Preferably, it is 120-150 degrees C, and it is carried out to continuation heat treatment and coincidence 
with a roll so that width percentage reduction may become at about 5 - 20%. There is no special effectiveness as a 
line more than this range about extension, and the mold repeatability at the time of thermoforming by extension 
etc. falls. 

The polypropylene regin sheets considered as a request as mentioned above can be obtained. 
The polypropylene regin sheets obtained by this invention approach are excellent in rigidity, and since cold- 
resistance impact nature and transparency are the outstanding, very high polypropylene regin sheets, it excels in 
mold repeatability and the molding-temperature range is wide, when thermoforming is carried out, and there is little 
drawdown, it can be widely used for various containers suitably, while excelling in the reinforcement which original 
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polypropylene resin has, thermal resistance, moisture permeability-proof, etc. Moreover, these sheets can be used 
also as an original fabric for oriented films from the object for case manufacture not only by the object for 
container thenmoforming but bending processing, and the further excellent ductility. 
[Example] 

Hereafter, although this invention is explained to a detail based on an example, this invention is not limited to this. 
(Examples 1-5, examples 1-2 of a comparison) 

the polypropylene regin constituent of the combination presentation shown in the 1 st table — T-die equipment for 
launching (extruder 90mmphi, ratio-of-length-to-diameter=24, a die width of 850mm, 2mm of die lip opening) — 
using — the resin temperature of 240 degrees C, and the die temperature of 280 degrees C — bottom melting 
kneading of a condition was carried out, and the transparent resin filmy body was extruded, subsequently, the filmy 
body was introduced into the 2 steps of **** slit type water cooler (1st step slit — height of 50mm, a width of 
2.5mm, the water level of 4mm, the water temperature of 5 degrees C, and passage — porous rectification object 
use; — the 2nd — step slitheight of 10mm, a width of 5mm, the water level of 10mm, and the water temperature 
of 4 degrees C) shown in Fig. 1 , be quenched, and the sheet with a thickness of 0.6mm be obtained. This sheet 
was heat-treated using the-three roll (130 degrees C) of 300mm of diameters phi. Measurement results, such as 
the physical properties of this sheet, are shown in the 1st table. Moreover, the result of having measured the mold 
repeatability [ of the result of having carried out thermoforming of diameter of opening 1 0Ommphi, a diameter of 
pars basilaris ossis occipitalis 85mmphi, and the container with a height of 40mm ], 500mmx500mm frame, and 
sheet skin temperature o'clock [ the o'clock of 170 degrees C ] amount of drawdowns is shown in the 1st table 
using this sheet. 

The notation of front Naka shows the following. 

F200S; Idemitsu polypropylene F200S (gay polypropylene, 10 MI=2.0g /, and minutes, product made from the 
Idemitsu petrochemistry) 

F744N; Idemitsu polypropylene F744N (a propylene-ethylene random copolymer, 10 MI=7.0g /, and minutes, product 
made from the Idemitsu petrochemistry) 

Best blasting; best blasting 708 (ethylene-propylene-butene-1 copolymer consistency 0.87 g/cm3, 105 degrees C 
(the ring-ball method) of softening temperatures, product made from HYURUZU) 

Gel OGU MD;1, 3 and 2, 4-JI (PARAME chill benzylidene) sorbitol, PTBBA-aluminum by New Japan Chemical Co., 
Ltd.; p-tert-butylbenzoic acid aluminum ARUKON P-125; measurement of alicycle group petroleum resin, molecular 
weight 820, 125 degrees C of softening temperatures, the product made from the Arakawa forest-products 
chemistry, and physical properties was performed as follows. 

Hayes; JIS K-7105 modulus of elasticity in tension; JIS K-71 13 impact strength; the Idemitsu (-5 degrees C) E. I. 
du Pont de Nemours impact strength JIS K 721 1 
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[Effect of the Invention] 

The polypropylene regin constituent obtained by this invention and the sheets which were manufactured using this 
While polypropylene resin is excellent in the reinforcement which it originally has, thermal resistance, moisture 
permeability-proof, etc. Excel in rigidity, and transparency is very high and it excels in cold-resistance impact 
nature and solvent-proof elution nature. And according to vacuum-forming conditions etc., it excels in mold 
repeatability, and it can fabricate with sufficient size enlargement nature easily, drawdown has the outstanding 
features of being few, and it can use suitable for wide range fields, such as manufacture of various containers, in a 
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large temperature requirement. 

That is, according to this invention, it has the property which was excellent the account of a top, the large 
polypropylene regin sheets of the use range can be obtained with easy and high productivity, and the remarkable 
manufacture approach of advantageous polypropylene regin sheets can be offered practically. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Fig. 1 is a sectional view showing notionally an example of the cooling system used in this invention approach. 
Inside of drawing, 

1 and 2 .... Tub for cooling water flowing-down installation, 

3 and 4 .... Cooling water flowing-down slit, 

5 .... A cooling water tank, 6 .. T-extruding die, 

7 and 8 .... Flowing-down cooling water, 

9 .... A resin filmy body, 10-13 .. Induction roll, 

1 4 .... Cooling water, 15.. Temperature regulatory mechanism, 

16 .... Pump 
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i/>-^Dt°L/>-^f>-iM^W: 

115050#4**L MM59-164348«tt«L *#B8BS63-97 
648***fR) Hltt*MSTU *fc*— #"J-* 

L * 5 fc f zmm') 
ic#aicfflL^*L*#u ^peu>»«B«**t«« 

tetclSS. ^U:/Pt e U>^§tJi§<h^3£(Bx^u>-:7 



**«<D#'J ^Pt°U>56«81fflfiKtel(*. * 
«J ^P tf U>S6tt«B99~70M«. E£0. 85-0. 89g/cm 
3(Difl/>-^Pt°U>-^f>-1 &S^<*1 -30 

*fc. *^^<D7K';^Pt°U>^«flMi>-hS(iMfB^ 

**Miwfci\-C5K , J^Ptfu>*»aBt ur(i. *^etK 
u^ptfux ^>yA/Ku ^p tfux *^#y^p 

£ 0 Z(D;*l^Ii7h^E7K l J3fpeb»b<50aS%Ja±# 

^n^^oA<»®icffli>t,+t^o ca>*^#u 3^P t°u 
>£lt(*. a««»it7Ku^peu>*ttffl-r*o * 

fc, ffiffl^^>^>yA7KU3fPtfU><hLTIi. ^Pt° 
U><h20mS%JaT. $?£L< li15Sfi%^T0>ti&O>c* 

*ls74>t\~Tl*. KXKk2&tfttXflt4~10«ft<D 

feottd:<, Mtt^fcott«);L\ JlttttlcU:. fc 

x^U>. 1 -3^f>, ^V?f>, 1 
T->. 1 1-^*-fe>. 4-> 

fJU-1-^>f *3j-"^r-fe>* 1 -^Zf^r>. 1 

fr*b\ BHIS^V^A^y :7PfcfU>tt. ?P^U>i:± 
*fc. :7Peu>£JL|EO«J*a--:*-U^-f >2 

tku ^peu>^«tBiii>;uh-r>r^^x cmd fit 

a*0.1~20s/4h »^L<(*. 0.2-10g/#CDt<Z> 

*JHIll::£l*T. ifU>-^Pt 4 l/>-^f>-1ft 
LTIiSS^O. 85-0. 89g/cm3. j££ L < l*0. 8 
6—0. 88g/cm3<7)i(Da<ffll^;tx£o SS^O. 85*jgCDt 
0)I*«ltt«T*<* # < 0. 89^|g^ « t <D(*eatt3&<« < 

- 1 ^m^tti*. ii^^^>-im<i*<4o-9o«fi%. 

3^P t°U>m(i^59-10mS%. x^U>#(i7b<1 -20 
150°C. 3? t>|z»^L< li70-140°C<D4,OA<»®lcfl6ffl 

>o>awita»a)BM-e«ffl**i*a«a^^rttt« 
mvt. mxit (D *;u?k>S(o*js*. (2) 

>v«j Trvv^uf h— ;ux(*^-<7)K#«;. (3) -tf^^ 



(3) 
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t (2) <&v*>vy v;utf i — )isX.i**<Dm&t* 

«B«B»«:<D*BJST*fcy. Uttttlclix^ry :> 

<Fif*<*i-f e>tL«o (2) a)v^>y'jf>v;i/f h- 

iWDWttfcLTB:, 1.3,2,4-v (>f^>y'Jf 
» v;utfl — i,3-^aM>v'jf>-2,4-> 
fM>y'J r>V^e h— 1,3, 2, 4-v^>v'J 

*3MHO#U 3?n hBaffift^&l** 

str IB # y ^ p tf u > x «ir t x ^ u > - y p tf u > 

#£L<l*98~85SSo$. xf U>-^neu>-^f 
>- 1 *«^(«rt#©«ffl*36< 1 -30SSSP. »* L < 
l*2~20S3SB. Jfi«<W«»<Dffiffl«A<0.005-2«» 
«L »*L<»*0.01-0.5««tt<DKHrti:<j:*«fc5lc 

s*< 1 BB«*x-efc« & >- hH4>Mtt*<+#-e& 

cajftlMMl** BttG>*IBBMI£flll*T¥Jft8l*l:: 

fT^c^tDniB-e**^ atti*»iife2Ba»£frr&* 
^p-fifcff^ictafflrsc^^-e^^p 

I** WE#'J^PtfU>3RtifBB. x^U>-^PtfU> 



ft). B1bttJh*l«i:£0>S£fl. »*U *«»BStt*l«P 

^(DSJe*200°C^Ji. » * L < li220~300°C£>effll*5 
a>*±^f>. title. 

<#y. **y*aa?*t«iBa>»»3^fic*fcfct 

ssmwaiu** a«* T-jf-rai=j:yffto*t. i§tJi§*a 

nfcttiasB (»■) aa^-LE^asisiBtL. 

-f fflnassy-r y rv?t-^-»*ffli^nnaLt± 

*y. a«io-6o°csjSK«>icLrff3a>A<»iB-cfc 

(D&CCDv- htt«JS60°CJaTlc«L»-r*Z^lCj:ya 
WttSa»lc-r«ci:A<r#4o C<DBB3^fitMS^a 
0J14*<rfi]±-r^o §L^f*20°CUlT(D>fta]7Ki:«<tt*1i-* 

CO. ^SPtK^ Lttt, tK0Vk fc*lM**i::*«ti L 

MB. ^D^^iOttDjSffit^So 

^««»^«!lBirtt. A^lJ:f>^ IftXl^LjiT* 

IS; h7#>h#A. 77er^i:a)tiMli ; 
f+Xh7X lw<>fc£(D«£ttttB1* ; l-frfr. -if 

^-tf-r>. a^— y>JEtifa>*>/^B*A<fc 
;U/K*i/^^;Hz;up— x^ifO-izJUP— ; pT 
KT^^Xp^^^^SlftB^ftio ^/S 
h'J^A. Tp'jxf b>t^> K*A<ft*« 

-73. m&m&fiit Lri**>y*!/ju. r;us7^V;u. 

X (cp) . »^L<l4 3-1000cpi:-r^<DA<»ST*fc 



(4) 
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-236719^«|zH^$tLtct(D, ^BS61 -130018^ 

«£«&ttf^-r»rffiH-efcy % B* 1 fcj:l/2l*. * 

»Slc»A**t. SL^*tLOoR»D-;U0-13(Cc*:o 
r)MP*»5+o»Mibki4*i=«»aF*i % ;*sp£5£7L 

Btt««i5*iCc»:orW3ea)a*fctt*c»:3ica*«» 

fcfc. *3J*aTX'J ? h<t LTI*. »^L<limiS 

c tattles* Li*. ::a>*B*l»±**fctf>l::i** tK 

»tttLTI*Wc«Bfia<BrB©*:*S Crh) fccfct/ 
<«*> *<rr«*B->-htt. *B^— httttiftL 

iIS50~3000j/m % #£L< 1*100-2000 a< m*IS 

*JR*5*tf«a)n«*a)*B«ttS*»L< A»ttta> 

C(DBrHlcJ:yffltx^ti4JBW!ia(*. »* L < It. 60- 
160°C. £ *{CfcF£ L < li80~150°C(7>aJt®ffl{::fc^ 



~308\ f-£;tlSJra&p-;u. Jo&ffiSL *Stt»(*fc 

T. Ktt£ft?C&|::J:y Kn-^^>I»±SSS*<i:CO 
B*»1l3ft<B-tr*. 5««B0)B*l-«fcyBi»ttl*fi 

jSS80-160°cr% y * 

5~70°Cffil^gfi. •fcy#*L<l*»jfllJ:y 5~50°C(£ 
IVUEdBU P-iUB#«kyfr5ctA<-C*«. ft 

L> 0 #£L<(*. ;UlcJ:«]MIBaB^nmc 12 
0-150°C-e. rtHS'>^*<5-20%Sffi|C3S^ e k5l^fi : t5 
SI|itcoNBJii±fTor«Ma)MH:tt<. 

v-h§refcy. »«»Lfc»*. fflWRttlzBtu ft 

hffli*. s*j»ja^ffla>^-eft<, ffyaifinxiz 
CMMU 

JUT. *«tieXttfllcft^iiTWMI=Mn-f«ft<. * 
»BI*c*tf=B5E**i«tO)-ef*<fL^ 

(mmm i ~ 5 % ttmi 1 - 2 ) 
b 1 «ic*-riBd«*a)7Ky 3?p eu>s«jflM^ 

T-^*<»aj5£M (#a5*t90ntrn<*>. L/D=24. $T-f iti850 
mm. U * ^BMKtom) *ffll^r«ffiBJS240°C. $V 
B«280 , fe©*»T*IBBBL. aBttttBHttttefli 

ttLfc. *ive % B«(**BiBr=*-rm#-i»xu^ 

ha*/tSI (m iBX'J^h: B^50mm. rfi2. 5mm. 
7Mi4mnu *S5°C, atBI^*fl.ttB3K(*«ffl ;S2© 
ig£10mnu rti5mm. 7K<i10mm. *^4°C) iz 
iALS^Lt, U^0.6mm<7)>>-- h^^fco -Ov— 

h^g3OOmm0CDP-;U (130°C) 3**ffll^T»ffla$- 
frofco h0W?O)iSgS£l 1 ai^ 

-To &tz. ZCDis— h^ffll^T. HPg|5g1OOmm0. 
gp^85mm0. B*40mmO)SS$9ftfiE^LfrSS<7)MIIS 
tt. 500mmx500mm^. ha®SS170°CR<D Kp- 

F200S:di7t^ , J 3^P F200S (^^Et^ U ^p e Ml 

=2.og/io». u«caib¥B) 

F744N;tfi3fe^ , J 3^P F744N (^Pfcf U>-if U>7 



(5) 
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Mi=7.og/io^. aj*e»ft*«) 

KXh^7^h;^h^7Xh 708 (X^U>- 
^□t°U>-^^>-1^S^(* SS0.87g/cm3. « 
<b£105°C (U>y-7K-JU;i) % tzUUXj±g{) 
?)\**— <fHD: 1, 3, 2, 4- (/^ > ^JU'O v U ^» 
VJUtf h-;u. &B*II<btt£iPTBBA-AI;p- t -^T 



T;u=i> P-125:lB9t£5»ttn* #^&820. «<b 
£125°C. j£Jil***<b^gi 

'WXUIS K-7105 
5l»9»tt*:JIS K-7113 

as^S; (-5°o ^zL^>ffiS3ijsjis k 7 

211 

1 











(X) 


$MD/TD 
(kg/at) 


(k» • an/ cm) 


n 9 > 

(hud) 


(W) 


sm 
gal 










F200S 95 


5 


0. 15 


8.0 


17000/ 
17000 


130 


14 


15 


0 


m. 


F200S 75 
F744N 20 


5 


0. 15 


8.0 


16000/ 
16000 


140 


18 


10 


0 


mm 
m 


F200S 75 
F744N 20 


5 


PTBBA-A1 
0. 15 


9.0 


16000/ 
16000 


140 


15 


10 


0 




F200S 90 
F744K 7 


3 


0. 15 


8.0 


17000/ 
17000 


110 


8 


30 


A 




F200S 90 


10 


0. 18 


10.0 


14000/ 
14000 


180 


14 


50 


O 


091. 


F200S 75 
F744N 20 




0. 15 


9.0 


17000/ 
17000 


110 


16 


70 


X 


Jfctt 

m 


F200S 75 
F744N 20 


r^3>pi25 

5 


0. 15 


8.0 


17000/ 
17000 


90 


112 


70 


O 



»ic»airfijffl-r*ci3&<-e*-B 0 



[■■0ML&KH] 



1 2 *9*aTiAffli, 

3 Si; 4 »SI*3ltTXU K 

5 #£P7k*§. 6 T-fftti^, 

7RI/8 3ST»ai*. 

9 8tlgflS#{*. 10-13 g?PHk 

14 #iP;K. 15 ; 

16 ?K>^ 




(5i) int. ci. 5 flutes fr^mmm^ 

B2 9K 23:00 
B2 9L 7:00 



